Facilitative role of prolactin-releasing peptide neurons in oxytocin cell activation after conditioned-fear stimuli.
Emotional stress activates oxytocin neurons in the hypothalamic supraoptic and paraventricular nuclei and stimulates oxytocin release from the posterior pituitary. Oxytocin neurons in the hypothalamus have synaptic contact with prolactin-releasing peptide (PrRP) neurons. Intracerebroventricular administration of PrRP stimulates oxytocin release from the pituitary. These observations raise the possibility that PrRP neurons play a role in oxytocin response to emotional stress. To test this hypothesis, we first examined expression of Fos protein, an immediate early gene product, in the PrRP neurons in the medulla oblongata after conditioned-fear stimuli. Conditioned-fear stimuli increased the number of PrRP cells expressing Fos protein especially in the dorsomedial medulla. In order to determine whether PrRP cells projecting to the supraoptic nucleus are activated after conditioned-fear stimuli, we injected retrograde tracers into the supraoptic nucleus. Conditioned-fear stimuli induced expression of Fos protein in retrogradely labeled PrRP cells in the dorsomedial medulla. Finally we investigated whether immunoneutralization of endogenous PrRP impairs oxytocin release after emotional stimuli. An i.c.v. injection of a mouse monoclonal anti-PrRP antibody impaired release of oxytocin but not of adrenocorticotrophic hormone or prolactin and did not significantly change freezing behavior in response to conditioned-fear stimuli. From these data, we conclude that PrRP neurons in the dorsomedial medulla that project to the hypothalamus play a facilitative role in oxytocin release after emotional stimuli in rats.